Involvement of Ras-regulated myosin light chain phosphorylation in the captopril effects in spontaneously hypertensive rats.
Early treatment with captopril prevents the development of hypertension by inhibiting the generation of angiotensin II and smooth muscle contraction. Although smooth muscle contraction is regulated by myosin light chain phosphorylation (MLC-P), the role of MLC-P in captopril effects in hypertension has not been described. Therefore, we treated spontaneously hypertensive rats (SHR) with captopril and investigated the effects of this agent on downstream signaling. Male SHR (n = 12) were treated with captopril (3.7 mmol/L in drinking water) beginning in utero and continuing up to 12 weeks of age. Age- and sex-matched untreated SHR and Wistar-Kyoto (WKY) rats were used as controls. Rats were split into three subgroups and were sacrificed at 12, 18, or 24 weeks of age. Systolic blood pressure, left ventricular weight, and body weight were measured. Mesenteric arteries were removed for histologic and biochemical studies. At 12 weeks, captopril significantly decreased systolic blood pressure (from 198 +/- 10 to 125+/-16 mm Hg), reduced left ventricular weight-to-body weight ratios (from 2.94 +/- 0.06 to 2.17 +/- 0.08 mg/g), and prevented vascular remodeling in mesenteric arteries in SHR. Ras expression, extracellular receptor kinase phosphorylation (ERK-P), myosin light chain kinase (MLCK) expression, and MLC-P were all significantly increased in mesenteric arteries in untreated SHR compared with WKY rats. Early captopril treatment in SHR significantly inhibited Ras and MLCK expression at all ages and decreased ERK-P and MLC-P at 12 and 18 weeks in mesenteric arteries. These data demonstrate that the antihypertensive effects of captopril are correlated with inhibition of Ras-regulated ERK activation, MLCK expression, and MLC-P.